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Abstract 
This study aimed to investigate the bi-directional relationship between different domains of physical 
activity (PA), sedentary behaviour (SB) and depressive symptoms amongst women living in 
socioeconomically disadvantaged neighbourhoods in Victoria, Australia. Women (n=1033), aged 18-
46 years at Wave 1 (2007/08), completed self-report measures of PA (leisure-time, transport, 
occupational, domestic), SB (TV viewing, computer use, overall sitting time) and depressive 
symptoms (CES-D 10) at each study time-point  (Wave 2: 2010/11, Wave 3: 2012/13). Separate linear 
mixed models were fitted to examine if change in depressive symptoms differed dependent on each 
of the baseline PA or SB measures. Similarly, baseline depressive symptoms was used as a predictor 
of change in PA and SB. In secondary analyses, associations between baseline PA or SB and odds of 
becoming ‘at risk’ of depression among those not ‘at risk’ at baseline were examined using logistic 
regression. There was no evidence that change in depressive symptoms differed depending on PA or 
SB at baseline. In general, there was also no evidence that change in PA or SB differed depending on 
baseline depressive symptoms. One exception was change in leisure-time PA, which declined more 
among those with heightened depressive symptoms at baseline (Interaction: β=-0.003, 95% CI=-
0.007, -0.0003). Transport-related PA (adjusted OR=1.06, 95% CI=1.013, 1.101) and domestic PA 
(adjusted OR=1.02, 95% CI=1.003, 1.040) were associated with greater odds of becoming at risk of 
depression at wave 3. There was limited evidence of a bi-directional relationship between PA, SB 
and depressive symptoms in women living in socioeconomically disadvantaged neighbourhoods. 
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Introduction 
By 2020, depression is predicted to be the second leading cause of disease burden worldwide [1]. 
Current estimates suggest that globally 298 million people (4.4% of the population worldwide) 
experience major depressive disorder, with almost two thirds of those being women [2]. Considering 
the physical, social, emotional and financial impact depression has on individuals, families, and the 
wider community, depressive disorders have become a global health priority [2]. Subsyndromal 
depressive conditions (i.e. experiencing high levels of depressive symptoms but not clinically 
meeting the criteria for diagnosis of major depressive disorder)[3] are also common. Approximately 
20% of adults in the general population report experiencing depressive symptoms at a given point in 
time [4], which, like clinical depression, are linked to poor health outcomes [3]. This has led to a call 
for more attention to be placed on targeting depressive symptomology in primary and secondary 
prevention efforts [3]. 
 
Intervention studies have shown that physical activity is moderately effective as a treatment for 
depression [5, 6]. In addition, observational studies provide evidence that leisure-time physical 
activity is inversely associated with depressive symptoms [7, 8]. Recently, a review of prospective 
studies which investigated the link between physical activity and depression concluded that baseline 
physical activity predicted lower incidence of depression at follow-up [9], suggesting that physical 
activity may prevent onset of depression. However, several research gaps remain. Firstly, the role of 
each domain of physical activity (e.g. leisure-time, transport, domestic, occupational) in the 
prevention of depressive symptoms is unknown. Although leisure-time physical activity has been 
consistently linked with lower levels of depressive symptoms, findings regarding transport, domestic 
and work-related physical activity and their relationship with depression risk have been conflicting in 
the few, predominately cross-sectional studies, that have compared domains [10-13]. Secondly, 
most existing prospective studies have examined how physical activity at baseline predicts 
depressive symptoms at follow-up, and have neglected to examine the potential contribution of 
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reverse causality, that being whether depressive symptoms at baseline predict subsequent physical 
activity at follow-up. Of the small existing body of evidence, some studies suggest a bi-directional 
relationship [14-16], while another suggests the relationship is uni-directional (i.e. physical activity 
was linked to lower subsequent depression, but depression was not linked to subsequent physical 
activity) [17]. These are important research gaps to fill as they have significant implications for the 
direction of mental health and physical activity promotion efforts. 
 
A smaller but growing body of literature has linked sedentary behaviour (i.e. sitting or reclining 
behaviours requiring minimal energy expenditure) to increased risk of depression  [18]. It is, 
however, still unclear as to which types of sedentary behaviour (e.g. computer use, TV viewing, or 
overall sitting) may be more strongly linked to depressive symptoms. As with the physical activity 
literature, most prospective studies have only investigated whether sedentary behaviour at baseline 
predicts subsequent depressive symptoms, and not the reverse relationships. Of the very limited 
research investigating the bi-directional associations between sedentary behaviour and depressive 
symptoms [16, 19, 20], findings have been mixed, with two studies demonstrating a lack of evidence 
of a relationship in either direction [16, 20], whilst another study showed depressive symptoms 
predicted subsequent sedentary behaviour (i.e. TV viewing) but that sedentary behaviour did not 
predict subsequent depressive symptoms [19]. 
 
Since women and socioeconomically disadvantaged populations are at high-risk of physical inactivity 
[21, 22] and of experiencing depression [23, 24], with socioeconomically disadvantaged groups also 
more likely to spend more time engaged in sedentary behaviours such as TV viewing [25], it is 
important to focus research on these vulnerable groups. Therefore, the aim of this study is to 
investigate the prospective associations between different domains of physical activity (leisure-time, 
transport, occupational, domestic), sedentary behaviours (TV viewing, computer use, overall sitting 
time) and depressive symptoms in both directions amongst women living in socioeconomically 
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disadvantaged neighbourhoods. We also examined whether baseline levels of physical activity or 
sedentary behaviour were associated with becoming ‘at risk’ of experiencing depression at waves 2 
and 3 among those who were not ‘at risk’ at baseline. 
 
Methods 
Prospective data was collected in 2007/2008 (Wave 1), 2010/2011 (Wave 2) and 2012/2013 (Wave 
3) as a part of the Resilience for Eating and Activity Despite Inequality (READI) study. The study was 
approved by the Deakin University Human Research Ethics Committee (HEAG-H 91_2006). Methods 
have been described previously [26].  
 
Participants and procedures 
Participants were randomly recruited from 80 Victorian neighbourhoods (40 urban and 40 rural), 
randomly selected from all of those neighbourhoods characterised as socioeconomically 
disadvantaged (being scored in the lowest tertile on the Australian Bureau of Statistics 
Socioeconomic Index for Areas Index of Relative Socio-Economic Disadvantage [27]). Up to 150 
women (aged 18-45 years) from each of the 80 neighbourhoods were randomly selected (based on 
electoral roll data; voting is compulsory for adults in Australia) and invited to participate. At wave 1, 
11,940 women were mailed surveys, and a total of 4934 women completed these (response rate = 
45% excluding surveys returned as undeliverable). Of those that responded, 571 women were 
excluded due to not currently residing in one of the selected study neighbourhoods, nine were 
excluded since they were outside the valid age range (or had data missing on the variable), and three 
were excluded since the survey was not completed by the woman it was addressed to. Two women 
withdrew from the study. This left 4,349 women included at wave 1. At wave 2, 1,913 women 
returned a completed survey. Of those, 1,560 women completed surveys at wave 3 (36% of the 
original sample). Only those who completed all three waves were included in the present study.  In 
addition, those who stated that they had a disability which prevented them from conducting 
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physical activity were excluded (n = 383), as were those reporting being pregnant at any wave (n = 
179). This left a total of 1,033 women included in analyses. 
 
Measures 
Physical activity 
Physical activity was self-reported at each wave using the long form of the International Physical 
Activity Questionnaire (IPAQ – L), a reliable and valid 7-day recall of physical activity undertaken 
across the four domains (leisure-time, transport, occupational and domestic) [28].  The 
questionnaire assesses the frequency and duration of time spent being active at various intensities 
(e.g. walking, moderate and vigorous), in each of the domains, by requiring participants to estimate 
the days, hours and minutes spent in each of these activities over the past 7 days. Total weekly 
duration of physical activity in each domain was then calculated by multiplying the frequency (days) 
by duration (hours and minutes) for each intensity, then summing these across intensities. For 
leisure and occupational physical activity domains this included walking, moderate and vigorous-
intensity. For domestic physical activity this included vigorous and moderate-intensity. For transport-
related physical activity, total duration was calculated by summing the duration of weekly walking 
and cycling for transport.  
 
Sedentary behaviour 
Sedentary behaviour was assessed at each wave using three measures: TV viewing, computer use, 
and overall sitting time. Time spent sitting watching TV and sitting at the computer were assessed 
separately using reliable and valid self-report measures [29]. The number of hours and minutes 
spent undertaking those activities on a usual weekday, and weekend day were estimated by 
participants, and weekly totals were calculated by multiplying the duration of each sitting behaviour 
on a weekday by five and adding this to the total duration on a weekend day multiplied by two. 
Overall sitting time in the past week was assessed using the IPAQ-L. Participants estimated the 
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number of hours and minutes spent sitting on a usual weekday, as well as a usual weekend day, and 
weekly totals were calculated as per above. 
 
Depressive symptoms 
Depressive symptoms were self-reported at each wave using the 10-item version of the Centre for 
Epidemiologic Studies Depression Scale (CES-D 10) [30], a validated measure of depressive 
symptomology [31]. Participants rated themselves on a 4-point severity scale in response to ten 
separate items indicative of varying depressive symptoms experienced in the past week. Responses 
were coded as per protocol and summed (with a possible scoring range of 0 – 30). Participants were 
classified “at risk” of depression if they scored 10 or greater on the CES-D 10 [31]. 
 
Confounders 
Confounders were selected if they had established theoretical associations with both physical 
activity and depressive symptoms. These included baseline measures of self-reported age, 
education, body mass index (BMI), marital status, employment status, children living at home, and 
self-rated physical health.  
 
Missing data 
Of the 1033 eligible women, 715 (69.2%) had complete data for all variables. Among the variables 
considered in the analysis, the proportion of missing values was <3% for all measures with the 
exceptions of BMI (4.1%) and computer time at wave 1 (5.4%) and wave 2 (3.4%). Multiple 
imputation using chained equations was conducted assuming missing covariate data were missing at 
random. Data were imputed in wide format with 30 imputations conducted as ~70% of the sample 
had complete data on all covariates. 
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Statistical analyses 
Analyses were conducted using STATA version 14. Distributions of demographic characteristics, 
physical activity, sedentary behaviour and depressive symptoms were examined and t-tests and Chi-
square analyses assessed differences in these characteristics between participants in the current 
study and those from the original (wave 1) study who were not included in the current sample (e.g. 
drop-outs). For the primary analysis, unadjusted and adjusted separate linear mixed models were 
fitted to examine if change in depressive symptoms from waves 1 – 3 differed dependent on each of 
the baseline physical activity or sedentary behaviour measures. The inclusion of an interaction 
between time and the physical activity or sedentary behaviour measure enabled assessment of 
whether change over time differed by these baseline behaviours. Models included both a random 
intercept for the clustering of observations within individuals and a random slope for time. Similar 
models were fitted examining baseline depressive symptoms as a predictor of change in physical 
activity and sedentary behaviour. All models adjusted for clustering within neighbourhoods.  In the 
models in which physical activity or sedentary behaviours were outcomes, the behaviour variables 
were square root transformed in order to produce approximately normal residual distributions. 
Baseline behaviour and depressive symptom variables used as exposures in these models were 
mean centred prior to analysis. Note, only those who were employed were considered for analyses 
that included occupational physical activity. For the secondary analysis, the number and proportion 
of participants who were classified as ‘at risk’ of depression (CESD-10 ≥ 10) at baseline were 
calculated and only those who were not classified as ‘at risk’ of depression at baseline (CES-D score ≤ 
10) were considered for the secondary objective (n=734). To examine if baseline levels of physical 
activity or sedentary behaviour were associated with becoming ‘at risk’ of depression at Wave 2 or 
at Wave 3 among those who were not ‘at risk’ at baseline, separate logistic regression models were 
fitted, adjusting for confounding factors and clustering of participants within suburbs using clustered 
standard errors. 
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Sensitivity analysis 
Results from complete case analyses were generally consistent with those from the multiple 
imputation analyses. Where findings differed in terms of evidence of an association (this was found 
in four of the 21 models), the effect estimates were in the same direction and of similar magnitude 
to the results presented for the primary analysis. 
 
Results 
Demographic characteristics of the sample at baseline and the mean time they spent in physical 
activity and sedentary behaviour are presented in Tables 1 and 2.  
 
INSERT TABLE 1 and 2 HERE 
 
Table 3 presents associations between physical activity, sedentary behaviour (exposure) and change 
in depressive symptoms (from wave 1 to 3) from linear mixed models. There was no evidence that 
change in depressive symptoms differed depending on any of the baseline physical activity or 
sedentary behaviour measures.  
 
INSERT TABLE 3 HERE 
 
Table 4 presents associations between depressive symptoms (exposure) and change in physical 
activity and sedentary behaviour (from wave 1 to 3) from linear mixed models. In general, there was 
no evidence that the change in physical activity or sedentary behaviour differed depending on 
baseline depressive symptoms. The one exception was change in leisure-time physical activity, which 
declined more among those with higher depressive symptoms at baseline (Interaction: β=-0.003, 
95% CI=-0.007, -0.0003).  
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INSERT TABLE 4 HERE 
 
Table 5 presents associations between baseline physical activity and sedentary behaviour and odds 
of becoming 'at risk' (CES-D 10 ≥10) of depression (at wave 2 or 3) amongst participants who were 
not classified ‘at risk’ at baseline (n = 734). At wave 1, 71.5% of the women were 'not at risk'; of 
these women, 16.9% were classified as at risk at wave 2 while 18.4% were classified as at risk at 
wave 3. There was no evidence of an association between any of the physical activity or sedentary 
behaviour measures and becoming at risk of depression at wave 2. However, there was evidence 
that the odds of becoming at risk of depression at wave 3 were higher for those with higher 
transport-related physical activity (adjusted OR=1.06, 95% CI=1.013, 1.101) and domestic physical 
activity (adjusted OR=1.02, 95% CI=1.003, 1.040) at baseline. 
 
INSERT TABLE 5 HERE 
 
Discussion 
This prospective investigation of physical activity, sedentary behaviour and depressive symptoms 
showed firstly no evidence that change in depressive symptoms differed depending on baseline 
physical activity, regardless of the domain.  This finding is in contrast to conclusions of a systematic 
review of prospective studies in non-clinical populations [9], which suggested that physical activity 
was inversely linked to subsequent depressive symptoms (in 25/30 studies reviewed). A key 
difference between the studies reviewed [9] and the current study, is the target group investigated. 
Our study is the first prospective study to investigate the association between physical activity and 
depressive symptoms in women living in socioeconomically disadvantaged neighbourhoods, which 
may be a possible explanation for the conflicting findings. It may be that the role physical activity 
plays in preventing future depression/depressive symptoms is attenuated in this population group, 
with socioeconomically disadvantaged women possibly being exposed to other external stressors 
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(e.g. financial pressures) that impact on mental health. Another key difference between the current 
study and the studies included in the review by Mammen et al. [9] is analytical approaches used. For 
example, many of the studies included in that review examined baseline physical activity  as a 
predictor of depressive symptoms at one later time point, whilst the current study examined 
baseline physical activity as a predictor of change in depressive symptoms over three time points. 
Alternatively, the null findings may be due to depressive symptoms in our sample remaining very 
stable over the follow-up periods (see Table 2) or the possibility that the 5-year follow-up was not 
long enough to detect change.  
 
Our study provided limited evidence that baseline depressive symptoms predicted change in 
physical activity or sedentary behaviour.  The one exception was change in leisure-time physical 
activity, which declined more among those with heightened depressive symptoms at baseline. 
Although this could potentially be a chance finding due to multiple testing, this finding does reflect 
the results of a previous review that showed depression at baseline was associated with lower levels 
of subsequent physical activity in eight of eleven existing studies [32]. Those experiencing depressive 
symptoms may have lower levels of motivation, energy, and self-efficacy [33, 34] to be physically 
active. Thus, targeting individuals with heightened depressive symptoms may be of particular 
importance for the promotion of leisure-time physical activity, particularly given that depressive 
symptoms is linked with increased risk of cardiometabolic illness [35].  
  
Secondary analyses showed that domestic physical activity at baseline was associated with greater 
odds of ‘risk of depression’ at wave 3 amongst women who were not ‘at-risk’ of depression at 
baseline, suggesting that being physically active for domestic purposes (e.g. household chores) may 
increase risk of depression. Although the odds were of small magnitude, this association is 
consistent with cross-sectional studies [13, 36] which showed domestic physical activity was linked 
with higher depression scores and poorer mental well-being amongst women. This finding may not 
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be surprising. Hypothesised explanations for the mental health benefits of physical activity include 
enjoyment, social interaction, or skill or goal mastery resulting from physical activity [37]. These are 
likely absent from physical activity undertaken for domestic purposes.[37]. Given this, prescription of 
physical activity for mental health should be specific to the domain of physical activity one should be 
active in. 
 
Transport-related physical activity at baseline was associated with greater odds of ‘risk of 
depression’ at wave 3 amongst women who were not ‘at-risk’ of depression at baseline in this study. 
Although our results contrast with those of previous cross-sectional studies (which showed no 
association between transport physical activity and depressive symptoms [10, 11]), our findings may 
be indicative of unmeasured neighbourhood factors, given that women in our study resided in 
socioeconomically disadvantaged neighbourhoods. Since socioeconomically disadvantaged 
neighbourhoods are often characterised by poorer neighbourhood aesthetics [38], concerns for 
personal safety, crime [39] and busier traffic [38], these social and environmental factors may 
adversely affect women’s mental health when they actively commute. It may be that the 
neighbourhood environment plays a key role in mediating the relationship between transport-
related physical activity and depressive symptoms, and thus studies are required to untangle this 
relationship. Alternatively, given this association was of small magnitude and not consistently found 
at both follow-up waves, the finding could potentially be spurious due to multiple testing. 
 
The current study showed that there was no evidence that change in depressive symptoms differed 
by baseline sedentary behaviour, or that baseline sedentary behaviour was associated with 
subsequent change in depressive symptoms. This is relatively consistent with findings from several 
previous prospective studies [40, 41], which found no evidence that any type of sedentary behaviour 
(TV viewing, reading, internet use, or sitting) predicted subsequent, or change in, depressive 
symptoms; and is consistent with a recent study [16] that concluded limited evidence of a bi-
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directional longitudinal association between sedentary behaviour and depressive symptoms. 
Although it has been suggested that women with depressive symptoms may be more inclined to 
engage in sedentary behaviours due to the perception that screen-based sedentary behaviours like 
TV viewing help this population “switch off” when feeling depressed [42], the current study showed 
no evidence of this reverse causality. The null findings of this study may be due to depressive 
symptoms remaining stable over the study period and therefore there was no change in the 
outcome to explain, or perhaps that sedentary behaviours were not classified into domain-specific 
categories, which could be an important factor to consider (e.g. sedentary behaviour during leisure-
time, rather than for work, may have greater implications on depressive symptoms). Given that a 
recent meta-analysis [18] of cross-sectional and longitudinal studies concluded that sedentary 
behaviour was associated with risk of depression, further interventional research may be needed to 
establish any causal relationships between these factors.  
 
Limitations of this study include; firstly the reliance on self-report measures that may be subject to 
recall problems and bias. Secondly, the CES-D 10 was used to measure presence of depressive 
symptoms in a non-clinical sample and thus it is not known whether findings would differ when 
using a clinical diagnosis of depression/clinical sample. Thirdly, due to the large number of tests that 
were conducted in this somewhat exploratory analysis, results should be interpreted with caution as 
significant findings could potentially be the result of a spurious association. Further, since 
associations between baseline transport and domestic physical activity and ‘risk of depression’ were 
evident at wave 3 but not wave 2, it may be that other unmeasured factors (e.g. psychosocial 
stressors) have changed over the course of the study, which could explain this relationship. Finally, 
response rates in the study were relatively low (45% at wave 1 to 36% at wave 3), which limits 
generalisability of findings. Additional analyses (see Supplementary Table 1) showed that the sample 
in this study had lower BMI, were more likely to be married, had a higher education level, had better 
self-rated health, were more likely to have child(ren), were older, and had lower CESD-10 scores 
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when compared to participants from the original (wave 1) study who were not included in the 
current sample (e.g. drop-outs). Given this, the generalisability of results to those with more severe 
depressive symptoms is unknown. Strengths of this study include the longitudinal design, with data 
collected over 3 waves that enabled the assessment of bi-directional relationships (in which very few 
studies have previously done).  Further, this study assessed several domains of physical activity and 
types of sedentary behaviour which has been shown to be particularly important (yet often 
unexplored) when examining relationships with mental health [11, 12].  Finally, the sample included 
women living in socioeconomically disadvantaged neighbourhoods, an important population group 
to target since they are at particular risk of physical inactivity [21, 22] and poor mental health 
experiencing depression [23, 24]. 
 
Conclusion 
This study showed no clear evidence of a bi-directional relationship between physical activity, 
sedentary behaviour and depressive symptoms in women from socioeconomically disadvantaged 
neighbourhoods. Although women’s baseline physical activity and sedentary behaviours were not 
associated with changes in depressive symptoms in the sample; depressive symptoms at baseline 
appeared to predict change in leisure-time physical activity over time, in that the decline in leisure-
time physical activity was greater among those with higher depressive symptoms. Targeting 
individuals with heightened depressive symptoms may be particularly important for the longer-term 
promotion of leisure-time physical activity. When considering only those with initially low levels of 
depressive symptoms, transport and domestic physical activity were associated with becoming ‘at 
risk’ of depression later in life, indicating these domains of physical activity may be important to 
consider for mental health. Further studies should examine the underlying mechanisms explaining 
these relationships.   
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Table 1. Socio-demographic characteristics of women (N=1,033) in the Resilience for Eating and Activity 
Despite Inequality (READI) study (final included sample) at baseline (2007/2008) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Characteristics n % 
Body mass index (BMI)   
Not overweight (<25 kg m-2) 550 55.5 
Overweight (25-29.9  kg m-2) 249 25.1 
Obese (≥30  kg m-2) 192 19.4 
   
Marital status   
Married/defacto 744 72.1 
Separated/divorced/widowed 85 8.2 
Never married 203 19.7 
   
Education   
Did not complete high school 223 21.7 
Completed high school/trade 
certificate/diploma 
492 47.8 
Completed tertiary education 314 30.5 
   
Employment status   
Working full-time 388 38.2 
Working part-time 335 32.9 
Not currently employed (paid work) 294 28.9 
   
Children living at home?   
Yes 671 65.4 
No 355 34.6 
 Mean  SD 
Age 36.6 years 7.6 
Self-rated health (1=poor, 5=excellent) 3.5 0.9 
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Table 2. Descriptive characteristics of behaviour and depressive symptoms by wave for women in the Resilience for Eating and Activity Despite Inequality 
(READI) study (Wave 1: 2007/08, Wave 2: 2010/11, Wave 3: 2012/13). 
Behavior Wave 1 Wave 2 Wave 3 
Mean SD Mean SD Mean SD 
Leisure-time PA (hrs/wk) 3.7 4.6 3.7 4.6 3.9 5.3 
Transport-related PA (hrs/wk) 2.7 4.1 2.7 4.4 2.5 4.1 
Domestic PA (hrs/wk) 10.3 10.8 9.7 10.5 9.1 9.9 
Occupational PA* (hrs/wk) 10.2 13.3 9.8 13.1 9.8 13.2 
TV time (hrs/wk) 24.0 23.7 23.5 23.0 20.2 17.8 
Computer time (hrs/wk) 21.6 29.5 22.8 28.1 21.9 23.2 
Sitting time (hrs/wk) 48.8 33.0 48.8 31.8 44.2 26.3 
       
Depressive symptoms       
CES-D 10 score 7.3 5.1 7.3 5.5 7.4 5.3 
 
*Including only women who were employed (n = 705) 
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Table 3.  Linear mixed models examining associations between physical activity, sedentary behaviour (exposure) and change in depressive symptoms (from 
wave 1 to wave 3) in women in the Resilience for Eating and Activity Despite Inequality (READI) study  
Exposure Crude models Adjusted models* 
β 95% CI β Adjusted 95% CI 
Model 1: Leisure-time PA (exposure)     
Time 0.020 -0.041, 0.081 0.020 -0.041, 0.081 
Leisure-time physical activity -0.036 -0.115, 0.044 0.009 -0.063, 0.082 
Time interaction with leisure-time physical activity 0.006 -0.009, 0.020 0.006 -0.009, 0.020 
     
Model 2: Transport-related PA (exposure)     
Time 0.020 -0.041, 0.081 0.020 -0.041, 0.081 
Transport-related physical activity 0.027 -0.061, 0.116 0.015 -0.066, 0.095 
Time interaction with transport-related physical activity 0.014 -0.003, 0.030 0.014 -0.003, 0.030 
     
Model 3: Domestic PA (exposure)     
Time 0.020 -0.041, 0.081 0.020 -0.041, 0.081 
Domestic physical activity 0.005 -0.021, 0.032 0.014 -0.013, 0.041 
Time interaction with domestic physical activity 0.006 -0.000, 0.012 0.006 -0.000, 0.012 
     
Model 4: Occupational PA (exposure)     
Time 0.040 -0.030, 0.109 0.040 -0.030, 0.109 
Occupational physical activity 0.013 -0.018, 0.044 0.002 -0.029, 0.033 
Time interaction with occupational physical activity -0.000 -0.006, 0.005 -0.000 -0.006, 0.005 
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Exposure Crude models Adjusted models* 
β 95% CI β Adjusted 95% CI 
Model 5: TV viewing (exposure)     
Time 0.020 -0.041, 0.081 0.020 -0.041, 0.081 
TV viewing 0.018 0.003, 0.034 0.009 -0.006, 0.023 
Time interaction with TV viewing -0.000 -0.003, 0.002 -0.000 -0.003, 0.002 
     
Model 6: computer use (exposure)     
Time 0.020 -0.041, 0.081 0.020 -0.041, 0.081 
Computer use 0.010 -0.002, 0.021 0.006 -0.005, 0.017 
Time interaction with computer use -0.001 -0.003, 0.001 -0.001 -0.003, 0.001 
     
Model 7: Overall sitting (exposure)     
Time 0.020 -0.041, 0.081 0.020 -0.041, 0.081 
Overall sitting 0.011 0.002, 0.020 0.005 -0.004, 0.014 
Time interaction with overall sitting -0.001 -0.003, 0.001 -0.001 -0.003, 0.001 
PA, Physical activity 
*Models adjusted for age, education, body mass index, marital status, employment status, children living at home, and self-rated physical health. All analyses 
adjusted for clustering by neighbourhood. 
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Table 4.  Linear mixed models examining associations between depressive symptoms (exposure) and change in physical activity and sedentary behaviour 
(wave 1 to wave 3) in women in the Resilience for Eating and Activity Despite Inequality (READI) study 
Outcome Crude models Adjusted models* 
β 95% CI β Adjusted 95% CI 
Model 1: Leisure-time PA (outcome)     
Time -0.001 -0.014, 0.013 -0.001 -0.014, 0.013 
Depressive symptoms -0.016 -0.030, -0.002 -0.005 -0.018, 0.008 
Time interaction with depressive symptoms -0.003 -0.007,-0.000 -0.003 -0.007, -0.000 
     
Model 2: Transport-related PA (outcome)     
Time -0.020 -0.034, -0.007 -0.020 -0.034, -0.007 
Depressive symptoms  0.001 -0.012, 0.014 0.002 -0.011, 0.015 
Time interaction with depressive symptoms 0.001 -0.002, 0.005 0.001 -0.002, 0.005 
     
Model 3: Domestic PA (outcome)     
Time -0.035 -0.055, -0.015 -0.035 -0.055, -0.015 
Depressive symptoms 0.000 -0.018, 0.018 0.012 -0.006, 0.031 
Time interaction with depressive symptoms -0.001 -0.005, 0.002 -0.001 -0.005, 0.002 
     
Model 4: Occupational PA (outcome)     
Time -0.014 -0.042, 0.013 -0.014 -0.042, 0.013 
Depressive symptoms 0.009 -0.024, 0.043 -0.003 -0.037, 0.032 
Time interaction with depressive symptoms 0.002 -0.004, 0.007 0.002 -0.004, 0.007 
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Outcome Crude models Adjusted models* 
β 95% CI β Adjusted 95% CI 
Model 5: TV viewing (outcome)     
Time -0.057 -0.082, -0.033 -0.057 -0.082, -0.033 
Depressive symptoms 0.033 0.009, 0.058 0.019 -0.006, 0.043 
Time interaction with depressive symptoms -0.002 -0.007, 0.003 -0.002 -0.007, 0.003 
     
Model 6: computer use (outcome)     
Time 0.074 0.042, 0.106 0.074 0.042, 0.106 
Depressive symptoms 0.020 -0.016, 0.055 0.017 -0.016, 0.051 
Time interaction with depressive symptoms -0.004 -0.012, 0.004 -0.004 -0.012, 0.004 
     
Model 7: Overall sitting (outcome)     
Time -0.046 -0.074, -0.018 -0.046 -0.074, -0.018 
Depressive symptoms 0.033 0.010, 0.056 0.021 -0.003, 0.044 
Time interaction with depressive symptoms -0.004 -0.010, 0.002 -0.004 -0.010, 0.002 
PA, Physical activity 
*Models adjusted for age, education, body mass index, marital status, employment status, children living at home, and self-rated physical health. All analyses 
adjusted for clustering by neighbourhood. 
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Table 5. Logistic regression models examining associations between baseline physical activity and sedentary behaviour and odds of becoming 'at risk' (CES-
D 10 ≥10) of depression (at wave 2 and wave 3) amongst participants who were not classified ‘at risk’ at baseline (n = 734). 
 
 
Exposure (hours/week) 
Wave 2 Wave 3 
Crude models Adjusted models Crude models Adjusted models 
OR 95% CI Adjusted OR 95% CI OR 95% CI Adjusted OR 95% CI 
Model 1: Leisure-time 
PA (exposure) 
1.010 0.967,    1.054 1.024 0.978,   1.071 0.995 0.955,    1.036 1.000 0.956,  1.046 
Model 2: Transport-
related PA (exposure) 
1.023 0.970,    1.078 1.021 0.968,  1.078 1.060 1.017,   1.105 1.056 1.013,  1.101 
Model 3: Domestic PA 
(exposure) 
1.011 0.997,    1.026 1.008 0.990,    1.026 1.021 1.003,    1.038 1.021 1.003,   1.040 
Model 4: Occupational 
PA (exposure) 
0.998 0.980,    1.017 0.999 0.978,  1.020 1.015 .997,   1.034 1.013 0.993,   1.032 
Model 5: TV viewing 
(exposure) 
1.000 0.991,  1.009 0.999 0.990,   1.008 1.001 0.994,    1.009 0.999 0.991,   1.007 
Model 6: Computer use 
(exposure) 
1.004 0.996,    1.010 1.004 0.996, 1.011 0.998 0.991,    1.006 0.997 0.989,    1.006 
Model 7: Overall sitting 
(exposure) 
1.001 0.994,  1.007 1.000 0.993,   1.007 0.997 0.992,    1.003 0.996 0.989,   1.002 
PA, Physical activity 
*Models adjusted for age, education, body mass index, marital status, employment status, children living at home, and self-rated physical health. All analyses 
adjusted for clustering by neighbourhood. 
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Supplementary Table 1.  Baseline differences between the final study sample and Wave 1 
participants excluded from analyses 
 
 
 Study sample 
(n=1033) 
Excluded 
(n=3316) 
  
Characteristics n % n % 𝝌𝝌𝟐𝟐 (df) p 
Body mass index (BMI)     5.60 (2) .061 
Not overweight (<25 kg m-2) 550 55.5 1603 51.9   
Overweight (25-29.9  kg m-2) 249 25.1 788 25.5   
Obese (≥30  kg m-2) 192 19.4 700 22.6   
       
Marital status     30.08 (2) <.0005 
Married/defacto 744 72.1 2085 63.4   
Separated/divorced/widowed 85 8.2 285 8.7   
Never married 203 19.7 920 28.0   
       
Education     14.01 (2) <.0005 
Did not complete high school 223 21.7 723 22.2   
Completed high school/trade 
certificate/diploma 
492 47.8 1724 53.0   
Completed tertiary education 314 30.5 806 24.8   
       
Employment status     10.73 (2) .005 
Working full-time 388 38.2 1225 38.1   
Working part-time 335 32.9 910 28.3   
Not currently employed (paid work) 294 28.9 1078 33.6   
       
Children living at home?     12.74 (1) <.0005 
Yes 671 65.4 1916 59.2   
No 355 34.6 1323 40.8   
 Mean SD Mean SD Difference 
95% CI 
 
Age 36.6 
years 
7.6 33.3 
years 
8.2 (2.3, 3.4) <.0005 
Body mass index (BMI) 25.8 5.6 26.2 6.2 (-0.9, -0.0) .045 
Self-rated health (1=poor, 
5=excellent) 
3.5 0.9 3.3 0.9 (0.2, 0.3) <.0005 
CES-D 10 score 7.3 5.1 8.7 5.6 (-1.8, -1.0) <.0005 
